The merits of bipartite transition-state mimics for inhibition of uracil DNA glycosylase.
The glycosidic bond hydrolysis reaction of the enzyme uracil DNA glycosylase (UDG) occurs by a two-step mechanism involving complete bond breakage to the uracil anion leaving group in the first step, formation of a discrete glycosyl cation-uracil anion intermediate, followed by water attack in a second transition-state leading to the enzyme-bound products of uracil and abasic DNA. We have synthesized and determined the binding affinities of unimolecular mimics of the substrate and first transition-state (TS1) in which the uracil base is covalently attached to the sugar, and in addition, bimolecular mimics of the second addition transition state (TS2) in which the base and sugar are detached. We find that the bipartite mimics of TS2 are superior to the TS1 mimics. These results indicate that bipartite TS2 inhibitors could be useful for inhibition of glycosylases that proceed by stepwise reaction mechanisms.